INTRODUCTION {#s1}
============

Population aging is a serious global problem. As individuals reach old age, they experience a decline in physical function that can lead to reduced activity and infrequent social interaction, causing a loss of confidence that can trigger depression[@r1]^)^. Life satisfaction in older adults who experience physical, psychological, or social changes with aging is not affected simply by one factor, but rather by multifaceted interactions between various factors, including individual characteristics and environmental factors[@r2], [@r3]^)^. Understanding these factors will provide fundamental information to help solve problems facing the elderly. The rapidly growing elderly population also increases the oldest-old (85 years or older) population. Due to the increases in average life expectancy and the super-aged, researchers have found it necessary to subdivide the elderly population, which originally was broadly grouped as individuals aged 65 years or older. Menec et al. divided older adulthood into 'the young-old' (65--79 years old) and 'the old-old' (80 years or older)[@r4]^)^.

There are distinct differences between the young-old and the old-old groups; in general, the old-old elderly have poorer physical health than do the young-old[@r5]^)^. Compared to young-old individuals, old-old tend to become dependent on others for help due to poor health condition, to have greater financial burdens for medical treatment for chronic disease or functional disability, and to experience the death of a spouse and the associated decreased physical and mental health. It has been shown that old-old adults are more vulnerable to negative life events than are the young-old[@r6]^)^. A study approach that divides old adults into subgroups can be useful for studying an elderly population because the two age groups have different health care needs[@r7]^)^.

Researchers studying life satisfaction also suggest to divide the elderly population into several groups according to age[@r8]^)^. According to previous studies on life satisfaction among the elderly, the relationship between age and life satisfaction is not clear. While the previous study concluded that the level of life satisfaction decreases with age[@r9]^)^, another study reported that life satisfaction is not strictly linearly aligned with age and fluctuates throughout the lifetime[@r10]^)^. Meanwhile, Blanchflower and Clark found that life satisfaction decreases initially and then increases after a threshold age, showing a U-shaped curve[@r11], [@r12]^)^. Therefore, the purpose of the present study was to investigate the relationship of health, sociodemographic, and economic factors and life satisfaction in young-old and old-old elderly groups using representative data from an elderly population.

SUBJECTS AND METHODS {#s2}
====================

This study used the 2012 data of the Korean Longitudinal Study of Ageing (KLoSA) conducted by the Korea Employment Information Service to identify the factors associated with life satisfaction among the elderly. This survey was performed using computer-assisted personal interview of individuals aged 45 years or older in order to obtain comprehensive data, including sociodemographic factors, employment status, health status, finance, family, and social networks.

The sampling frame is based on the 2005 Population and Housing Census and covers a total of 251,237 population enumeration districts. In the first wave, sample households were randomly selected in the 1,000 sampled enumeration districts from the effective sample size of 10,000. For the 2012 survey data in this study, 7,813 individuals were interviewed out of the 10,254 original samples, a 76.2% sample retention rate. In this study, 4,134 of the final survey subjects aged 65 years or older from the 7,813 individuals of the 2012 data sample were analyzed, excluding 327 individuals who died. The data were analyzed using the age of 80 as a divider between young-old and old-old[@r4], [@r13]^)^. This study was reviewed and approved by the Institutional Review Board of Eulji University (EU13-44) with a waiver for informed consent because the data were obtained from a public database which is freely accessible online at http://survey.keis.or.kr and analyzed anonymously.

The KLoSA assessed life satisfaction based on the anchor points of 0 (unsatisfied) and 100 (satisfied). The scale consisted of a horizontal line every 10 units and was labeled 0, 10, ..., 90, 100. The question was framed: "On the scale, please point out which point best represents your overall life satisfaction level." Subjects responded to the question on the scale of 0 to 100. Rowe and Kahn concluded that the determents of successful aging should include physical health, mental health, and social interaction[@r14]^)^. Second to health, continued participation in economic activity is strongly associated with life satisfaction, as evidenced by previous findings that the economic status of the elderly is directly associated with life satisfaction[@r15]^)^. Therefore, independent variables were classified into sociodemographic factors, economic factors, and health-related factors.

Depression, cognitive impairment, daily living function, and number of chronic diseases were assessed for health-related factors. The 10-item Center for Epidemiological Studies-Depression (CES-D10) scale, a shortened form of the CES-D, was translated into Korean to screen for depression. The KLoSA used the Korean Mini-Mental State Examination (K-MMSE) developed Scores of 24 or higher were considered as normal cognition, 23 to 20 points as mild cognitive impairment, and less than 19 points as moderate to severe cognitive impairment. An activities of daily living assessment was performed using the Korean version of the Activities of Daily Living (K-ADL) tool. Chronic diseases included diabetes, hypertension, lung disease, liver disease, heart disease, cerebrovascular disease, rheumatic disease, mental disease, and cancer. Respondents were asked to answer 'yes' or 'no' to the question for each disease: "Have you been diagnosed by a physician?"

Gender, age, level of education, marital status, social activities, and familial communication were considered for sociodemographic factors. Levels of education were categorized as 'less than elementary school', 'middle school graduate', 'high school graduate', and 'college graduate or beyond'. Marital status was categorized as 'married' and 'unmarried', which includes 'separated', 'divorced', 'widowed or disappeared', and 'never married'. Social activity was defined as participation in one or more of the following: religious group, social group, leisure/culture/sports group, school reunion/hometown friends committee, volunteer group, and political party/non-government organization/interest group. Frequency of familial communication measures how often the subject communicates with family members by phone, letter, or e-mail. Respondents were asked to report the annual frequency of familial communication, which is categorized in 10 responses from 'almost every day' to 'none in a year' and it was adjusted for number of children.

Participation in economic activities, total household assets, and type of medical insurance were assessed for economic factors. Economic activity was assessed by the question, "Are you currently working?" The definition of work includes paid employment, self-employment, and helping with the family business. Assets include real estate, financial assets, and personal property such as a car, excluding debt. The type of medical insurance was categorized into National Health Insurance (NHI) (either employee-insured or self-insured) and Medical Aid.

T-test, analysis of variance, and correlation analysis were performed for binary, discrete, and continuous variables, respectively. In analyzing the factors related to life satisfaction, multivariable linear regression was performed by age group to assess the impact of sociodemographic, economic, and health-related factors. The variance inflation factor (VIF) was examined to assess multicollinearity in a regression model. All statistical procedures were carried out using the Stata 14.2 (Stata Corp., College Station, TX, USA), and significance was defined as p\<0.05 (two-tailed).

REULTS {#s3}
======

[Table 1](#tbl_001){ref-type="table"}Table 1.General characteristics of the study subjectsVariables^‡^SubcategoryTotal (n=4,134)\
N (%)^†^Young-old\
(65 to 79 years)\
(n=3,207)\
N (%)^†^Old-old\
(80 years or older)\
(n=927)\
N (%)^†^Age^\*\*\*^Mean ± SD74.5 ± 6.671.7 ± 4.184.2 ± 3.8Gender^\*\*\*^Male1,754 (42.4)1,427 (44.5)327 (35.3)Female2,380 (57.6)1,780 (55.5)600 (64.7)Life satisfaction score^\*\*\*^Mean ± SD56.3 ± 18.357.5 ± 17.752.1 ± 19.6Depression^\*\*\*^No1,857 (45.3)1,550 (48.8)307 (33.4)Yes2,239 (54.7)1,627 (51.2)612 (66.6)Cognitive impairment^\*\*\*^Fair2,225 (53.8)1,963 (61.2)262 (28.3)Mild769 (18.6)583 (18.2)186 (20.1)Moderate or severe1,140 (27.6)661 (20.6)479 (51.7)K-ADL score^\*\*\*^Mean ± SD0.4 ± 1.40.2 ± 1.10.9 ± 2.1Chronic diseases^\*\*\*^No972 (23.5)795 (24.8)177 (19.1)Yes3,162 (76.5)2,412 (75.2)750 (80.9)Level of education^\*\*\*^Less than elementary school2,693 (65.1)1,933 (60.3)760 (82.0)Middle school539 (13.0)474 (14.8)65 (7.0)High school635 (15.4)570 (17.8)65 (7.0)College or higher267 (6.5)230 (7.2)37 (4.0)Marital status^\*\*\*^Widowed/divorced/single1,393 (33.7)834 (26.0)559 (60.3)Married2,741 (66.3)2,373 (74.0)368 (39.7)Social activities^\*\*\*^None1,349 (32.6)908 (28.3)441 (47.6)12,188 (52.9)1,782 (55.6)406 (43.8)2508 (12.3)436 (13.6)72 (7.8)3+89 (2.2)81 (2.5)8 (0.9)Familial communications^\*\*\*^Mean ± SD84.9 ± 74.987.2 ± 74.976.8 ± 74.4Economic activities^\*\*\*^No3,197 (77.3)2,337 (72.9)860 (92.8)Yes937 (22.7)870 (27.1)67 (7.2)Household assets^\*\*\*^1st quartile (lowest)961 (23.9)679 (21.6)282 (31.7)2nd quartile978 (24.3)767 (24.5)211 (23.7)3rd quartile1,071 (26.6)869 (27.7)202 (22.7)4th quartile (highest)1,016 (25.2)822 (26.2)194 (21.8)Medical insurance^\*\*\*^Medical aid330 (8.0)217 (6.8)113 (12.2)NHI (Self-employed)928 (22.5)724 (22.6)204 (22.1)NHI (Workers)2,872 (69.5)2,264 (70.6)608 (65.7)Significance level: \*p\<0.05, \*\*p\<0.01, \*\*\*p\<0.001. †Values are presented as n (%), unless otherwise indicated. ‡χ^2^ test or independent t-test were performed respectively, for discrete and continuous variables. K-ADL: Korean version of activities of daily living; NHI: National Health Insurance; SD: standard deviation shows the general characteristics of the subjects. There were significant differences in life satisfaction between the young-old and old-old group for all factors (p\<0.001) ([Table 1](#tbl_001){ref-type="table"}). The analysis of life satisfaction for the young-old and old-old groups was associated with health, sociodemographic, and economic factors and showed the following results: in young-old adults, all factors (health, sociodemographic, and economic) showed significant relationships on life satisfaction (p\<0.01). In the old-old group, certain health-related factors including depression, cognitive impairment, K-ADL score (p\<0.01), and presence of chronic disease (p\<0.05) had significant relationship on life satisfaction, while sociodemographic factors including level of education, social activities, and frequency of familial communication significantly related with life satisfaction (p\<0.01). For economic factors, total household assets and type of medical insurance were significant factors (p\<0.01) ([Table 2](#tbl_002){ref-type="table"}Table 2.Life satisfaction score by age groupVariablesSubcategoryYoung-old\
(65 to 79 years)\
mean ± SD^†^Old-old\
(80 years or older)\
mean ± SD^†^GenderMale59.5 ± 17.6^\*\*^53.8 ± 18.8Female55.9 ± 17.751.2 ± 19.9Age(Continuous value)57.5 ± 17.7^\*\*^52.1 ± 19.6DepressionNo62.6 ± 15.5^\*\*^60.5 ± 17.5^\*\*^Yes52.8 ± 18.348.2 ± 19.1Cognitive impairmentFair61.5 ± 15.8^\*\*^59.9 ± 16.2^\*\*^Mild53.9 ± 18.253.9 ± 17.6Moderate or severe48.8 ± 19.047.2 ± 20.5K-ADL score(Continuous value)57.5 ± 17.7^\*\*^52.1 ± 19.6^\*\*^Chronic diseasesNo61.6 ± 15.8^\*\*^56.4 ± 19.1^\*^Yes56.1 ± 18.151.1 ± 19.6Level of educationLess than elementary school55.0 ± 17.8^\*\*^50.6 ± 19.8^\*\*^Middle school58.7 ± 17.257.1 ± 18.0High school61.7 ± 17.058.3 ± 17.3College or higher65.5 ± 16.063.0 ± 14.9Marital statusWidowed/divorced/single53.6 ± 19.1^\*\*^51.2 ± 19.8Married58.9 ± 17.053.5 ± 19.2Social activitiesNone49.9 ± 18.9^\*\*^47.3 ± 20.1^\*\*^159.6 ± 16.055.9 ± 17.9262.8 ± 17.058.9 ± 18.73+68.8 ± 16.767.5 ± 14.9Familial communication(Continuous value)57.5 ± 17.7^\*\*^52.1 ± 19.6^\*\*^Economic activitiesNo56.2 ± 18.3^\*\*^51.9 ± 19.8Yes60.9 ± 15.755.7 ± 16.7Household assets1st quartile (lowest)47.2 ± 19.5^\*\*^42.0 ± 20.2^\*\*^2nd quartile56.0 ± 16.952.6 ± 17.33rd quartile60.4 ± 15.458.7 ± 17.54th quartile (highest)64.1 ± 14.958.5 ± 17.0Medical insuranceMedical aid43.3 ± 22.2^\*\*^37.4 ± 18.7^\*\*^NHI (Self-employed)58.6 ± 16.953.1 ± 18.9NHI (Workers)58.5 ± 16.954.6 ± 18.7Significance level: \*p\<0.05, \*\*p\<0.01, \*\*\*p\<0.001. †Independent t-test, analysis of variance (ANOVA), or correlation analysis were performed respectively, for binary, discrete, and continuous variables. K-ADL: Korean version of activities of daily living; NHI: National Health Insurance; SD: standard deviation).

Result from regression model showed that the VIF values of each variable were 4.08 at maximum, which is lower than the cut-off threshold of 10, indicating the absence of significant multicollinearity. In multivariable regression analysis of the young-old group, individuals with education level of college degree or higher (p\<0.05), frequent familial communication (p\<0.001), those involved in more social activities (p\<0.001), those with higher household assets (p\<0.001), or those participated in NHI (p\<0.01) had higher life satisfaction. However, individuals with depression (p\<0.001), cognitive impairment (p\<0.001), higher K-ADL score (p\<0.001), or chronic disease (p\<0.01) had lower life satisfaction. For the old-old group, age (p\<0.01), individuals with education level of college degree or higher (p\<0.001) or frequent familial communication (p\<0.001), those involved in social activities (one kind; p\<0.01), those with higher household assets (p\<0.001), or those participated in NHI (workers; p\<0.01) had higher life satisfaction. Meanwhile, individuals with depression (p\<0.001), moderate or severe cognitive impairment (p\<0.01), or higher K-ADL score (p\<0.001) had lower life satisfaction ([Table 3](#tbl_003){ref-type="table"}Table 3.Related factors of life satisfaction by age group-results of multivariable regression analysisVariablesSubcategory^‡^Young-old\
(65 to 79 years)\
coefficient^†^Old-old\
(80 years or older)\
coefficient^†^Age(Continuous)--0.0970.479^\*\*^GenderMale0.159--0.716DepressionYes--5.505^\*\*\*^--7.716^\*\*\*^Cognitive impairmentMild--3.292^\*\*\*^--1.555Moderate or severe--5.579^\*\*\*^--4.625^\*\*^K-ADL score(Continuous)--2.344^\*\*\*^--2.190^\*\*\*^Chronic diseasesYes--1.932^\*\*^--1.961Level of educationMiddle school--0.3982.278High school1.5393.902College or higher2.789^\*^8.517^\*\*\*^Marital statusMarried--0.252--1.903Familial-communication(Continuous)0.013^\*\*\*^0.028^\*\*\*^Social activities13.824^\*\*\*^3.039^\*\*^24.010^\*\*\*^1.453+7.800^\*\*\*^3.28Economic activitiesYes1.2010.327Household assets2nd quartile5.869^\*\*\*^6.130^\*\*\*^3rd quartile9.109^\*\*\*^11.019^\*\*\*^4th quartile11.820^\*\*\*^12.294^\*\*\*^Medical insuranceNHI (Self-employed)4.688^\*\*^3.696NHI (Workers)5.122^\*\*^6.696^\*\*^F-value48.66^\*\*\*^23.08^\*\*\*^r^2^0.27170.3388VIF1.04--4.081.04--2.96Significance level: \*p\<0.05, \*\*p\<0.01, \*\*\*p\<0.001. †Linear regression analysis were performed. ‡Reference group: depression (no), dementia (no), chronic disease (no), economic activities (no), household assets (1st quartile), medical insurance (Medical Aid), gender (female), level of education (less than elementary school), marital status (widowed/divorced/single), social activities (none), cognitive impairment (fair). K-ADL: Korean version of activities of daily living; NHI: National Health Insurance; VIF: variance inflation factor).

DISCUSSION {#s4}
==========

This study explored the factors associated with life satisfaction of the elderly based on age group and performed multivariable linear regression analysis to determine the degree of change depending on the variables. The independent variables were defined as health, sociodemographic, and economic factors. A cut-off age of 80 was applied for the dividing line between young-old and old-old, as it was the age at which the trend of life satisfaction changed. Based on the analysis, variables that significantly associated with life satisfaction for the elderly in the young-old group were as follows. In health-related factors were associated with depression, cognitive impairment, K-ADL score, and the presence of chronic diseases; in sociodemographic factors were level of education, frequency of communication with family, and degree of social activity participation; and in economic factors were total household assets and type of medical insurance. For subjects in the old-old groups, the health factors were related with depression, cognition impairment, and the K-ADL score; in sociodemographic factors were age, level of education, frequency of communication with family, and degree of social activity; and in economic factors were total household assets and type of medical insurance.

As a result, this study found that depression, cognitive impairment, independence for daily activities, and presence of chronic disease had the significant relationship with life satisfaction for both young-old and old-old subjects. Depression was significantly related to life satisfaction in both groups, which is consistent with findings from prior study[@r16]^)^. Within both young-old and old-old groups, those who were depressed had lower levels of life satisfaction than non-depressed subjects. As depression strongly affects satisfaction with oneself and often leads to pessimistic views, those with severe depression are typically not content with their own lives[@r17]^)^. In this research, life satisfaction of old-old subjects was more associated strongly by depression than that of young-old subjects. While some prior studies have suggested no difference in life satisfaction of elderly who have lost cognitive function and that of those who have not[@r18]^)^, most previous reports have found that satisfaction with life varies depending on cognitive function, and that lower cognitive awareness and cognitive impairment are associated with lower degree of life satisfaction[@r19]^)^. Also, cognitive impairment was confirmed to be associated with life satisfaction in both young-old and old-old groups. For the young-old group, mild and moderate or severe levels of cognitive decline were associated with a lower level of life satisfaction. While similar results were found in the old-old subjects, but only moderate or severe decline of cognition was a significant. As the incidence rate of cognitive impairment and its symptoms are worse in the oldest elderly people, it is suspected that the mild level does not significantly influence life satisfaction. This finding supports prior reports that suggest a difference in life satisfaction depending on the degree of self-awareness[@r20]^)^.

Although the dataset were gathered over time, it was difficult to determine changes over time and causality because this study performed a cross-sectional comparison. As the sample size of the old-old elderly is smaller than that of the young-old, the former group is more likely to be affected by outliers than the latter. While we eliminated extreme annual variations before performing analysis to address this concern, future studies with greater sample sizes are necessary. Nevertheless, this study used a nationally representative sample to investigate young-old and old-old groups of the elderly while previous studies in Korea sampled in a specific gender or the elderly in a limited age range[@r21], [@r22]^)^.

Level of education and frequency of family contact were significant factors in both groups, consistent with prior studies that showed that higher education level is associated with higher satisfaction with life in the elderly[@r8]^)^, that life satisfaction increases with increased closeness to one's children[@r23]^)^, and that those with strong social networks show a high level of satisfaction with life. The elderly with a high level of education tend to distance themselves from detracting factors, leading to higher health and life satisfaction. This is consistent with prior findings that educational activities can enhance life satisfaction and lead to more success during aging[@r24]^)^.

Meanwhile, age and degree of social activity showed different patterns of relationship in young-old and old-old people[@r8]^)^. It was found that increased satisfaction with life with increased age in the old-old elderly. This finding is considered to be due to better acceptance of the consequences of aging, including physical and mental decline. While the young-old group had higher life satisfaction with greater intensity of social activities, the old-old group displayed higher life satisfaction with low-intensity social activities, while high-intensity ones had no effect. It is possible that this is due to a reduced frequency of high-intensity social activity in the old-old population. Indeed, on average, the elderly suffer declining functional status, which consequently leads to reduced social activities. For the elderly, social activities not only maintain social networks, leading to more chances for new connections, but also help provide self-worth and contribute to increased satisfaction with life[@r25]^)^. It is clear that social activity has an important relationship with life satisfaction in the old-old group, despite decreasing functional status and overall health. However, this study elucidated that it is not high-intensity social activity but low-intensity activity that significantly affects satisfaction.

Total household asset was used as a variable to reflect the economic status of the subjects. As most people older than 65 years do not have regular incomes, assets were determined to more accurately reflect economic status. Household assets had a significant relationship with life satisfaction for both young-old and old-old subjects. This agrees with prior knowledge that materialistic factors affect life satisfaction[@r23]^)^, that economic status is an important variable that associated with life satisfaction[@r26]^)^, and that those better off financially have relatively higher levels of life satisfaction. Type of medical insurance was also a unique variable that associated with life satisfaction in both groups. Those participating in the NHI had higher life satisfaction than those receiving Medical Aid. This is likely because that type of medical insurance reflects higher economic status[@r27]^)^.

When comparing the differences between young-old and old-old groups, most of significant factors were commonly associated with all two groups. However, mild cognitive impairment and chronic diseases were not significantly related with life satisfaction in the old-old group. In addition, only low-intensity social activities had a relationship on life satisfaction in the old-old group. Those findings could be interpreted as being due to a greater acceptance of the aging in health in the old-old elderly[@r28]^)^. As this study indicates that the young-old group showed lower life satisfaction and the old-old group showed higher life satisfaction, the elderly might present a U-shaped relationship between subjective life satisfaction and age. Several studies reported that the relationship between age and life satisfaction was U-shaped[@r11], [@r12]^)^, but could not explained its mechanism clearly[@r29], [@r30]^)^. This study found that by the comparison of life satisfaction and related factors between the young-old and old-old groups, the old-old group presented increasing life satisfaction when they are aging. In addition, mild cognitive impairment and chronic diseases were not significantly related with life satisfaction. It suggests that health-related factors have relatively less effect on life satisfaction in the old-old group. It could be considered that people who are in the old-old group have a positive attitude in their lives. Difference in life satisfaction between the young-old and old-old elderly could be explained by gaps in the acceptance of the aging in health. Therefore, a personalized health consultation by life cycle could minimize these gaps and need to be considered in health policy for the elderly.
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